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Cellular stressIf one asks people what the word ‘‘stress’’ means, most
would probably think of too much work or no work at all,
of traﬃc jams, of long airport control lines, not to mention ur-
gent calls from an ex-wife’s lawyer, or an upcoming editor’s
decision letter. . . Few people would consider stress as a bene-
ﬁcial, though often costly, adaptive response. While the word
has progressively come to be associated with relatively chronic
aggression and insults, it seems important to recall its original
meaning. In physics, stress is the reaction of a physical body to
an external load. Hans Selye, whose centennial birth anniver-
sary is celebrated this year, described physiological stress and
pointed to the common response of the body to a variety of in-
sults and ‘‘stressful’’ conditions. Later on, cellular stress was
deﬁned as a variety of processes that are triggered by an acute
or chronic shift from usual cellular conditions and homeostasis
and aiming at counteracting the insult, repairing the damage
and eventually protecting the cell or the organism. Clearly,
the presence of the stress reaction is a symptom of the presence
of the insult, but is not itself the insult; for example, the induc-
tion of heat shock proteins is a marker of altered protein con-
formation, and increased anti-oxidant enzymes indicates a
shift in cellular redox balance.
As usual, things are not so simple. First, what would be con-
sidered as a shift in cellular homeostasis for one cell may con-
stitute a regular physiological feature for another cell. For
example, endothelial cells are normally exposed to shear
forces, which is not the case of other cells, at least not to the
same extent. Similarly, high secretory capacity is a physiolog-
ical property of lymphocytes, liver cells or b-pancreatic cells,
but not of other cell types. Thus, a cellular stress response
pathway may be physiologically expressed in some cells and
only exceptionally induced in the case of other cells. The sec-
ond point is that, while the biology of the stress response is rel-
atively clear in the case of acute insults, the eﬀects of chronic,
moderate insults remains elusive. The third important point
which is related to the latter is that the stress response path-
ways, despite their adaptive and beneﬁcial eﬀects, are accom-
panied by ‘‘collateral damage’’ which may account for their
toxicity particularly if they are chronically stimulated. There
are numerous cases which illustrate this point like chronic
inﬂammation or the induction of xenobiotics metabolism
which rids the organism of toxicants but also leads to the accu-
mulation of reactive species which may be harmful in the long
run. Finally, stress responses have been shifted from their
usual functions in the course of pathological conditions such
as cancer. Hypoxic response or chaperones are used by cancer0014-5793/$32.00  2007 Federation of European Biochemical Societies. Pu
doi:10.1016/j.febslet.2007.07.001cells to favor their own proliferation. While these ﬁndings open
new and interesting pharmalogical approaches, they also re-
veal possible toxicities of these strategies.
Readapting the original deﬁnition of stress in the physics to
biological systems, we can hence see stress as the imposition of
qualitatively or quantitatively new loads to physiological
homeostatic pathways. Clearly, the molecular dissection of
the stress responses will allow a wide range of useful applica-
tions in medicine and biotechnology.
This issue includes more than 20 essays dealing with various
cellular stress and attempting to tackle the complexities of
these responses and some of their paradoxical eﬀects. Several
papers deal with conformational stress and the role of chaper-
ones while others focus on chemical stress including oxidative
and xenobiotics stress, or on hypoxia. Our aim was not to be
comprehensive: there will be certainly room in other issues of
FEBS Letters for reviews on diﬀerent types of stress responses,
as novel pathways are probably being discovered as this issue
undergoes editing. Nevertheless, this issue tackles stress re-
sponse from a diversity of perspectives. Some articles focus
on mechanistic, physiological or evolutionary issues, or tend
to include stress response in a systems biology frame, while
others highlight pathophysiological considerations or pharma-
cological directions. We hope that this will cover the main
interests of scientists in the ﬁeld.
Many papers of this issue have been written by speakers at the
3rd World Conference of Stress to be held in Budapest (August
23–26, 2007). The conference is a celebration of the centennial
birth anniversary of Hans Selye to whom we also would like
to dedicate this issue. We are grateful to all the people who
helped us, particularly Tine Walma and Patricia McCabe from
the FEBS editorial bureau. We also thank Peter Csermely,
chairman of the Budapest conference, for help and advice,
and all the contributors who did a great job. Their help, eﬃ-
ciency and enthusiasm, reduced signiﬁcantly our stress-load in
editing this special issue.
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